Introduction
In this paper, we consider a nonlinear difference equation and deal with the question of whether every positive solution of this equation converges to a periodic solution. Recently, there has been a lot of interest in studying the global attractivity, the boundedness character, and the periodic nature of nonlinear difference equations e.g., see 1, 2 . In 3 , Grove et al. considered the following difference equation:
x n 1 p x n− 2m 1 1 x n−2r , n 0, 1, . . . , E1
where p ∈ 0, ∞ and the initial values x −α , x −α 1 , . . . , x 0 ∈ 0, ∞ with α max {2r, 2m 1}, and proved that every positive solution of E1 converges to not necessarily prime a 2s-periodic solution with s gcd m 1, 2r 1 . In 4 , Stević investigated the periodic character of positive solutions of the following difference equation:
Advances in Difference Equations and proved that every positive solution of E2 converges to not necessarily prime a 2s-periodic solution, which generalized the main result of 5 . Furthermore, Stević 6 studied the periodic character of positive solutions of the following difference equation:
where α i , i ∈ {1, . . . , k}, and β j , j ∈ {1, . . . , m}, are positive numbers such that Σ k i 1 α i Σ m j 1 β j 1, and p i , i ∈ {1, . . . , k}, and q j , j ∈ {1, . . . , m}, are natural numbers such that p 1 < p 2 < · · · < p k and q 1 < q 2 < · · · < q m . For closely related results, see 7, 8 . In this paper, we consider the more general equation
where k, l ∈ {1, 2, . . . } with 2k / l and gcd 2k, l 1, the initial values x −α , x −α 1 , . . . , x 0 ∈ 0, ∞ with α max {l − 1, 2k − 1}, and f satisfies the following hypotheses: 
Proof of Theorem 1.1
In this section, we will prove Theorem 1.1. Without loss of generality, we may assume l < 2k the proof for the case l > 2k is similar ; then Proof. By H 1 and H 2 , we have
T. Sun and H. Xi 3 It follows from 2.3 and 
2.8
Obviously, every sequence
is a 2-periodic not necessarily prime solution of 1.1 , where L ∈ {M, m}. By taking a subsequence, we may assume that there exists a sequence t n ≥ 2kl 1 such that
2.10
According to 1.1 , 2.10 , and H 3 , we obtain
from which it follows that
In a similar fashion, we can obtain
from which it follows that
2.14 Inductively, we have
A jl r2k A jl for j ∈ {0, 1, . . . , 2k}, r ∈ {0, 1, . . . , l}, jl r2k ≤ 2kl.
2.15
For every r ∈ {0, 1, 2, 3, . . . , 2k − 1}, there exist j r ∈ {0, 1, 2, 3, . . . , 2k − 1} and p r ∈ {0, 1, . . . , l − 1} such that j r l 2kp r r, from which, with 2.15 , it follows that
2.17
In view of 2.17 , for any 0 < ε < M − a, there exists some t β ≥ 4kl such that
2.18
By 1.1 and 2.18 , we have
Also 1.1 , 2.18 , and 2.19 imply that
Inductively, it follows that
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2.23
The proof is complete. 
Examples
To illustrate the applicability of Theorem 1.1, we present the following examples. 
It is easy to verify that H 1 -H 3 hold for 3.1 . It follows from Theorem 1.1 that every solution of 3.1 converges to not necessarily prime a 2-periodic solution. It is easy to verify that H 1 -H 3 hold for 3.3 . It follows from Theorem 1.1 that every solution of 3.3 converges to not necessarily prime a 2-periodic solution.
